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The present invention provides an image reader apparatus
capable of obtaining an image having stable brightness while
suppressing an increase of the cost of the apparatus. The
image reader apparatus 1 for reading an image on a document
2 being fed and outputting an image signal includes a syn-
chronization signal generation circuit 4 for generating a syn-
chronization signal SS synchronous with a feed timing and a
feed cycle of the document 2, a CCD 6 for reading an image
on the document 2 in synchronism with the synchronization
signal SS, an LED 9 for emitting white light, and a lighting
control circuit 7 for turning the LED 9 on in synchronism with
the synchronization signal SS and turning the light source off
so that a lighting period is equalized for each line irrespective
of'avariation of the feed cycle of the document 2. The lighting
control circuit 7 turns the LED 9 off so that the lighting period
of'the LED 9 is equal to a predetermined preset period.

ABSTRACT

15 Claims, 4 Drawing Sheets
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1
IMAGE READER APPARATUS AND METHOD
OF DRIVING THE SAME

This application is the National Phase of PCT/IP2009/
071842, filed Dec. 22, 2009, which claims the benefit of
priority from Japanese patent application No. 2009-003674,
filed on Jan. 9, 2009, the disclosure of which is incorporated
herein in its entirety by reference.

TECHNICAL FIELD

The present invention relates to an image reader apparatus
for reading an image on a document being fed and outputting
an image signal, and a method of driving the same.

BACKGROUND ART

Heretofore, an image reader apparatus for reading an
image with an image sensor while emitting light from a light
source and outputting an image signal has been utilized as an
apparatus for reading an object image such as a printed matter
or a photograph (an image on a document) (See, e.g., Japa-
nese laid-open patent publication No. 2004-126721 (Patent
Document 1)).

For a light source of such a reader apparatus, LEDs, which
consume low electric power and are highly responsive, have
heavily been used. Furthermore, for an image sensor, one-
dimensional CCD sensors in which a plurality of light-receiv-
ing elements are arrayed in one direction have heavily been
used. As shown in FIG. 6, a one-dimensional CCD sensor,
which may be referred to as “CCD” in context, includes a
light-receiving part 33 for storing charges corresponding to
the quantity of incident light in respective light-receiving
pixels 32, a horizontal transfer part 34 for transferring the
charges stored in the light-receiving part 33 in the horizontal
direction, an output part 35 for converting the charges trans-
ferred from the horizontal transfer part 34 into image signals
and outputting the image signals, and the like.

SUMMARY OF THE INVENTION
Problem(s) to be Solved by the Invention

Inanimage reader apparatus of a type that obtains an image
while feeding a document, a CCD 31 should be driven in
synchronism with a feeder device (such as a feed motor) for
feeding the document. Therefore, a signal indicative of a feed
cycle of the feeder device is received from the feeder device,
and a synchronization signal is generated from the received
signal so as to determine an operation cycle of the CCD 31.

Accordingly, as shown in (a) to (e) of FIG. 7, for example,
the CCD 31 operates so as to store a charge corresponding to
the nth line (n is a natural number) of an image of a document
in the light-receiving part 33 for one cycle of the synchroni-
zation signal and then operates so as to store a charge corre-
sponding to the (n+1)th line of the image in the light-receiv-
ing part 33 while the image signal of the nth line is outputted
(see (d) and (e) of FIG. 7).

However, the feed speed of a document (the rotational
speed of the feed motor or the like) often varies in the feeder
device. In such a case, since the cycle of the synchronization
signal varies, the storage time for one line may be lengthened
or shortened in the CCD 31 (see (d) of FIG. 7). Meanwhile, it
is customary to continuously turn a light source (LED) on
from the beginning to the end of the reading process (see (b)
of FIG. 7). At that time, the CCD 31 continuously receives
light throughout the entire reading period. Therefore, the
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period of time for storing the charges becomes equal to the
exposure time (see (¢) of FIG. 7).

Accordingly, if the feed speed varies as described above,
then the exposure time varies in the CCD 31. Thus, when one
page of a document is read, some lines have a short exposure
time, whereas other lines have a long exposure time. As a
result, the brightness of the read image becomes uneven
within a page, and the contrast between light and shade
becomes scattered. Furthermore, the feed speed is more likely
to vary as the feed speed of a document is increased. There-
fore, the aforementioned problem becomes significant when
a document is fed at a high speed.

One of techniques for solving such a problem may use a
high-performance feeder device in which the feed speed does
not vary even though a document is fed at a high speed. In
such a case, however, an expensive feeder device is required,
thereby increasing the cost of the whole reader apparatus.

The present invention has been made in view of the prob-
lems in the prior art. It is, therefore, an object of the present
invention to provide an image reader apparatus capable of
obtaining an image having stable brightness while suppress-
ing an increase of the cost of the apparatus.

Means to Solve the Problem(s)

According to the present invention, an image reader appa-
ratus for reading an image on a document being fed and
outputting an image signal comprises synchronization signal
generation means for generating a synchronization signal
synchronous with a feed timing and a feed cycle of the docu-
ment; an image sensor for reading an image on the document
in synchronism with the synchronization signal; a light
source for emitting light; and lighting control means for turn-
ing the light source on in synchronism with the synchroniza-
tion signal and turning the light source off so that a lighting
period is equalized for each line irrespective of a variation of
a cycle of the synchronization signal.

In one embodiment, the lighting control means turns the
light source off so that the lighting period of the light source
is equal to a predetermined preset period.

Preferably, the preset period is set to be shorter than the
shortest feed cycle determined by a characteristic of a feed
mechanism for feeding the document.

According to one embodiment, the lighting control means
comprises a measurement part for measuring the lighting
period of the light source, a storage part for holding a preset
value corresponding to the preset period, a comparator part
for comparing an output value of the measurement part with
the preset value and outputting a coincidence signal when the
output value of the measurement part coincides with the
preset value, and a turning-off signal output part for output-
ting a turning-off signal for turning the light source off in
accordance with the coincidence signal outputted from the
comparator part.

According to one embodiment, the image sensor is a one-
dimension CCD sensor for reading each line of an image on
the document.

According to another aspect of the present invention, there
can be provided a method of driving an image reader appa-
ratus including a light source arranged so as to emit light to a
document and an image sensor for converting contrast
between light and shade of an image on the document into an
image signal, characterized by: generating a synchronization
signal synchronous with a timing of the document being fed
and a feed cycle; activating a reading operation of the image
sensor in synchronism with the synchronization signal; and
turning the light source on in synchronism with the synchro-



US 9,167,123 B2

3

nization signal and turning the light source off so that a
lighting period is equalized for each line irrespective of a
variation of a cycle of the synchronization signal.

Effect(s) of the Invention

According to the present invention, it is possible to obtain
an image reader apparatus capable of obtaining an image
having stable brightness while suppressing an increase of the
cost of the apparatus.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an overall configuration diagram showing an
image reader apparatus according to an exemplary embodi-
ment of the present invention.

FIG. 2 is a diagram showing a configuration of a lighting
control circuit of FIG. 1.

FIG. 3 is a diagram showing the relationship between a
preset value and a feed cycle.

FIG. 4 is a timing chart showing an operation of the image
reader apparatus.

FIG. 5is atiming chart showing an operation of the lighting
control circuit.

FIG. 6 is a diagram showing a configuration of a one-
dimension CCD.

FIG. 7 is a timing chart showing an operation of a conven-
tional image reader apparatus.

EXEMPLARY EMBODIMENT(S) FOR
CARRYING OUT THE INVENTION

Next, exemplary embodiments of the present invention
will be described in detail with reference to the drawings.

FIG. 1 is an overall configuration diagram showing an
image reader apparatus according to an exemplary embodi-
ment of the present invention. This image reader apparatus 1
is formed as an image reading unit that is separate from a
feeder device 3 for feeding a document 2. The reader appa-
ratus 1 includes a synchronization signal generation circuit 4,
aCCD drive circuit 5, a CCD 6, a lighting control circuit 7, an
LED drive circuit 8, an LED 9, and the like.

The synchronization signal generation circuit 4 is for syn-
chronizing the operations of the CCD 6 and the LED 9 with
the operation of the feeder device 3. The synchronization
signal generation circuit 4 generates a synchronization signal
SS based upon a feed cycle signal VS outputted from the
feeder device 3.

The feed cycle signal VS is a signal that is brought into a
high level each time the feeder device 3 feeds one line of the
document 2 (see (a) of FIG. 4). Thus, the feedcycle signal VS
represents the feed timing of the document 2 (the start timing
of feeding one line) and the feed cycle (the period of time
required to feed one line). For example, the feed cycle signal
VS is outputted from a feed mechanism of the feeder device
3 (a feed motor, a peripheral circuit of a feed motor, or the
like). Meanwhile, the synchronization signal SS is for deter-
mining an operation cycle of the CCD 6 and the LED 9 for one
line. The synchronization signal SS is generated so as to be
synchronous with the feed cycle signal VS (see (b) of FIG. 4).

The CCD drive circuit 5 is for driving the CCD 6. The CCD
drive circuit 5 outputs a CCD drive signal CT in accordance
with the synchronization signal SS from the synchronization
signal generation circuit 4. The CCD 6 is a one-dimension
image sensor for reading an image on the document 2 and has
the same configuration as the CCD 31 of FIG. 6.
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The lighting control circuit 7 is for controlling a lighting
period of the LED 9. As shown in FIG. 2, the lighting control
circuit 7 includes a counter 11, a register 12, a comparator part
13, a turning-on/turning-off signal generator part (hereinafter
referred to as a “LS/PS generator part”) 14, and the like.

The counter 11 takes in the synchronization signal SS from
the synchronization signal generation circuit 4 and a clock
signal having a predetermined cycle (e.g., a reference clock
from a clock generator part (not shown)) CK and counts the
number of clocks of the clock signal CK over one cycle of the
synchronization signal SS. Furthermore, the register 12 is a
storage element with a small capacity for holding a preset
value PV. Moreover, the comparator part 13 is a comparator
circuit for comparing the count value CV of the counter 11
with the preset value PV of the register 12.

Furthermore, the LS/PS generator part 14 is a circuit that
outputs a turning-on signal LS for turning the LED 9 on and
a turning-off signal PS for turning the LED 9 off. The LS/PS
generator part 14 varies a level of the turning-on signal LS
based upon the synchronization signal SS and varies a level of
the turning-off'signal PS based upon the comparison result of
the comparator part 13 (coincidence signal CS).

The preset value PV held in the register 12 is for determin-
ing a lighting period of the LED 9 for one line. The preset
value PV is set in advance by a designer of the image reader
apparatus 1, a user, or the like. For setting the preset value PV,
alighting period required for the LED 9 to read one line of the
document is determined, and the number of clocks of the
clock signal CK during the determined period is obtained.
The obtained number of clocks is defined as the preset value
PV.

At that time, the “lighting period for the LED 9 to read one
line of the document” is determined in consideration of the
characteristics of the feed mechanism in the feeder device 3
(characteristics of the feed motor or the like). Specifically, as
shown in FIG. 3, that period is set so as to be shorter than the
shortest feed cycle Tq that is expected from the characteristics
of the feed mechanism (a feeding period for one line of the
document at the time when the feed speed becomes highest
because of the maximum variation of the feed speed).

Referring back to FIG. 1, the LED drive circuit 8 is for
driving the LED 9, which serves as a light source. The LED
drive circuit 8 supplies a driving current to the LED 9 in
accordance with the turning-on signal LS and the turning-off
signal PS from the lighting control circuit 7.

Next, operation of the image reader apparatus 1 having the
above configuration will be described with reference to FIGS.
1toS.

As shown in FIG. 4, when a feed cycle signal VS (see (a) of
FIG. 4) is inputted from the feeder device 3, the synchroni-
zation signal generation circuit 4 generates a synchronization
signal SS synchronous with the feed cycle signal VS (see (b)
of FIG. 4) and outputs the synchronization signal SS to the
lighting control circuit 7 and the CCD drive circuit 5. Then the
lighting control circuit 7 brings a turning-on signal LS into a
high level in response to the falling of the synchronization
signal SS and turns the LED 9 on via the LED drive circuit 8
(see (c) and (e) of FIG. 4). Thus, exposure of the CCD 6 is
started (see (f) of FIG. 4).

At the same time, as shown in FIG. 5, the counter 11 of the
lighting control circuit 7 starts a counting operation of the
clock signal CK (see (b) of FIG. 5). The comparator part 13
compares the count value CV of'the counter 11 with the preset
value PV of the register 12 and monitors whether or not the
count value CV coincides with the preset value PV. Thus, the
measurement and monitor of the lighting period of the LED 9
are started and then continued.
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Meanwhile, as shown in FIG. 4, the CCD drive circuit 5
outputs a CCD drive signal CT in synchronism with the
synchronization signal SS. The charge of the (n—1)th line (nis
a natural number) stored in the light-receiving part 33 of the
CCD 6 (see FIG. 6) is transferred to the horizontal transfer
part 34, and accumulation of the nth charge is started in the
light-receiving part 33 (see (g) and (h) of FIG. 4).

When the count value CV of the counter 11 reaches the
preset value PV in the comparator part 13 of the lighting
control circuit 7 after a predetermined period of time, as
shown in FIG. 5, the comparator part 13 brings the coinci-
dence signal CS into a high level, whereas the LS/PS genera-
tor part 14 brings the turning-oft signal PS into a high level
(see (e) and (f) of FIG. 5). As a result, the LED 9 is turned off
as shown in FIG. 4. The exposure of the CCD 6 is accordingly
interrupted (see (e) and (f) of FIG. 4).

Subsequently, while a state in which the LED 9 has been
turned off is continued until the synchronization signal SS is
brought into a high level again, the charge of the nth line is
stored in the light-receiving part 33 of the CCD 6 (see (¢) and
(g) of FIG. 4). After that, for reading other lines, the turning-
off timing of the LED 9 is controlled in the same manner as
described above such that the lighting period of the LED 9
becomes equal to a preset period.

Thus, upon reading each line in the present embodiment,
the turning-on and turning-off of the LED 9 are controlled
such that the lighting period of the LED 9 becomes equal to a
preset period. Therefore, even if the feed speed of the docu-
ment 2 varies in the feeder device 3 so that the cycle of the
synchronization signal SS is shortened or lengthened, the
same lighting period can be maintained for each line (see (e)
of FIG. 4). Accordingly, the exposure time ET of the CCD 6
can be equalized irrespective of variations of the feed speed
(see () of FIG. 4). Thus, unevenness in brightness of a read
image can be prevented without use of a high-performance
feeder device. Therefore, it is possible to obtain an image
reader apparatus capable of obtaining an image having stable
brightness while suppressing an increase of the cost of the
apparatus.

The above embodiment describes a case where one line of
the document 2 is read at a time with use of a one-dimension
CCD as the image sensor. For example, the present invention
is applicable to cases where a plurality of lines of the docu-
ment 2 is read at a time with use of a two-dimension CCD or
with use of a plurality of one-dimension CCDs.

Furthermore, in the above embodiment, only the lighting
period ofthe LED 9 is measured, and the timing of turning the
LED 9 off is controlled such that the lighting period becomes
equal to a preset period. A cycle of the synchronization signal
SS may be monitored, and the lighting period of the LED 9
may be subjected to a feedback control.

According to an aspect of the present invention, since an
exposure time can be equalized in an image sensor irrespec-
tive of variations of the feed speed of a document, unevenness
in brightness of a read image can be prevented without use of
a high-performance feeder device. Therefore, it is possible to
obtain an image having stable brightness while suppressing
an increase of the cost of the apparatus.

According to an embodiment, lighting control means of an
image reader apparatus turns the light source off such that the
lighting period of the light source is equal to a predetermined
preset period. Therefore, the lighting period of the light
source can be equalized for each line with a simple control
technique.

The preset period is set to be shorter than the shortest feed
cycle determined by the characteristics of a feed mechanism
for feeding the document. Thus, the lighting period of the
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6

light source can be maintained so as to be shorter than a cycle
of the synchronization signal even if the maximum variation
is caused to the feed speed. Accordingly, the light source and
the image sensor can stably be operated.

Although the above embodiment focuses on an image
reader apparatus, various kinds of devices can be assembled
by incorporating the image reader apparatus. Such devices
include a scanner, a printer, and a facsimile. Those devices
include the feeder device 3 as a device for feeding a document
as shown in FIG. 1 and the image reader apparatus 1.

According to one embodiment, in a scanner comprising a
feeder device for feeding a document and an image reader
apparatus for reading an image on the document being fed and
outputting an image signal, the image reader apparatus
includes synchronization signal generation means for gener-
ating a synchronization signal synchronous with a feed tim-
ing and a feed cycle of the document; an image sensor for
reading an image on the document in synchronism with the
synchronization signal; a light source for emitting light; and
lighting control means for turning the light source on in
synchronism with the synchronization signal and turning the
light source off so that a lighting period is equalized for each
line irrespective of a variation of a cycle of the synchroniza-
tion signal.

According to another embodiment, in a printer comprising
a feeder device for feeding a document and an image reader
apparatus for reading an image on the document being fed and
outputting an image signal, the image reader apparatus
includes synchronization signal generation means for gener-
ating a synchronization signal synchronous with a feed tim-
ing and a feed cycle of the document; an image sensor for
reading an image on the document in synchronism with the
synchronization signal; a light source for emitting light; and

lighting control means for turning the light source on in
synchronism with the synchronization signal and turning the
light source off so that a lighting period is equalized for each
line irrespective of a variation of a cycle of the synchroniza-
tion signal.

According to still another embodiment, in a facsimile com-
prising a feeder device for feeding a document and an image
reader apparatus for reading an image on the document being
fed and outputting an image signal, the image reader appara-
tus includes synchronization signal generation means for
generating a synchronization signal synchronous with a feed
timing and a feed cycle of the document; an image sensor for
reading an image on the document in synchronism with the
synchronization signal; a light source for emitting light; and

lighting control means for turning the light source on in
synchronism with the synchronization signal and turning the
light source off so that a lighting period is equalized for each
line irrespective of a variation of a cycle of the synchroniza-
tion signal.

Although various embodiments and advantages of the
present invention have been described above, the above
description has been provided by way of example. Reason-
able changes can be made without departing from the scope of
the present invention. Thus, the present invention should not
be limited to the above description.

This application claims the benefit of priority from Japa-
nese patent application No. 2009-003674, filed on Jan. 9,
2009, the disclosure of which is incorporated herein in its
entirety by reference.

The invention claimed is:

1. An image reader apparatus for reading an image on a
document being fed and outputting an image signal, compris-
ing:
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asynchronization signal generator configured to generate a
synchronization signal based upon a feed cycle signal
outputted from a feeder device, the feed cycle signal
representing a feed timing and a feed cycle of the docu-
ment;

an image sensor configured to read the image on the docu-
ment in synchronism with the synchronization signal;

a light source configured to emit light; and

a lighting controller configured to turn the light source on
in synchronism with the synchronization signal and to
turn the light source off so that a lighting period is
equalized for each line irrespective of a variation of a
cycle of the synchronization signal,

wherein the lighting controller is further configured to
monitor the cycle of the synchronization signal, to sub-
ject the lighting period of the light source to a feedback
control, and to maintain the lighting period to be shorter
than the cycle of the synchronization signal even if the
maximum variation is caused to a feed speed, and

wherein the lighting controller comprises a measurement
part configured to take in the synchronization signal
from the synchronization signal generator and a clock
signal having a predetermined cycle and to count a num-
ber of clocks of the clock signal over one cycle of the
synchronization signal.

2. The image reader apparatus as recited in claim 1,
wherein the lighting controller comprises a storage part con-
figured to hold a preset value corresponding to the preset
period, a comparator part configured to compare an output
value of the measurement part with the preset value and to
output a coincidence signal on the condition that the output
value of the measurement part coincides with the preset value,
and a turning-off signal output part configured to output a
turning-oft signal turning the light source off in accordance
with the coincidence signal outputted from the comparator
part.
3. The image reader apparatus as recited in claim 1,
wherein the image sensor is a one-dimension CCD sensor
configured to read each line of an image on the document.

4. The image reader apparatus as recited in claim 1,
wherein the lighting controller is further configured to control
the lighting period of the light source in response to a feed-
back signal by adjusting the lighting period in relation to the
monitored cycle of the synchronization signal.

5. The image reader apparatus as recited in claim 1,
wherein the preset period is set to be shorter than the shortest
feed cycle determined by a characteristic of a feed mechanism
for feeding the document.

6. A method of driving an image reader apparatus compris-
ing a light source arranged so as to emit light to a document
and an image sensor converting contrast between light and
shade of an image on the document into an image signal, the
method comprising:

generating a synchronization signal based upon a feed
cycle signal output from a feeder device, the feed cycle
signal representing a feed timing and a feed cycle of the
document;

activating a reading operation of the image sensor in syn-
chronism with the synchronization signal;

turning the light source on in synchronism with the syn-
chronization signal and turning the light source off so
that a lighting period is equalized for each line irrespec-
tive of a variation of a cycle of the synchronization
signal; and

monitoring the cycle of the synchronization signal of the
light source, subjecting the lighting period of the light
source to a feedback control, and maintaining the light-
ing period to be shorter than the cycle of the synchroni-
zation signal even if the maximum variation is caused to
a feed speed; and
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taking in the synchronization signal from the synchroniza-
tion signal generator and a clock signal having a prede-
termined cycle and counting a number of clocks of the
clock signal over one cycle of the synchronization sig-
nal.

7. The method of driving an image reader apparatus as
recited in claim 6, wherein the image sensor is a one-dimen-
sion CCD sensor reading each line of an image on the docu-
ment.

8. The method of driving an image reader apparatus as
recited in claim 6, the method further comprising:

controlling the lighting period of the light source in
response to a feedback signal by adjusting the lighting
period in relation to the monitored cycle of the synchro-
nization signal.

9. The method of driving an image reader apparatus as
recited in claim 6, wherein the preset period is setto be shorter
than the shortest feed cycle determined by a characteristic of
a feed mechanism for feeding the document.

10. A scanner comprising a feeder device configured to
feed a document and an image reader apparatus configured to
read an image on the document being fed and outputting an
image signal, wherein the image reader apparatus comprises:

a synchronization signal generator configured to generate a
synchronization signal based upon a feed cycle signal
output from a feeder device, the feed cycle signal repre-
senting a feed timing and a feed cycle of the document;

an image sensor configured to read the image on the docu-
ment in synchronism with the synchronization signal;

a light source configured to emit light; and

a lighting controller configured to turn the light source on
in synchronism with the synchronization signal and to
turn the light source off so that a lighting period is
equalized for each line irrespective of a variation of a
cycle of the synchronization signal,

wherein the lighting controller is further configured to
monitor the cycle of the synchronization signal, to sub-
ject the lighting period of the light source to a feedback
control, and to maintain the lighting period to be shorter
than the cycle of the synchronization signal even if the
maximum variation is caused to a feed speed; and

wherein the lighting controller comprises a measurement
part configured to take in the synchronization signal
from the synchronization signal generator and a clock
signal having a predetermined cycle and to count a num-
ber of clocks of the clock signal over one cycle of the
synchronization signal.

11. The scanner as recited in claim 10, wherein the lighting
controller is further configured to control the lighting period
of'the light source in response to a feedback signal by adjust-
ing the lighting period in relation to the monitored cycle of the
synchronization signal.

12. A printer comprising a feeder device configured to feed
a document and an image reader apparatus configured to read
an image on the document being fed and outputting an image
signal, wherein the image reader apparatus comprises:

a synchronization signal generator configured to generate a
synchronization signal based upon a feed cycle signal
output from a feeder device, the feed cycle signal repre-
senting a feed timing and a feed cycle of the document;

an image sensor configured to read the image on the docu-
ment in synchronism with the synchronization signal;

a light source configured to emit light; and

a lighting controller configured to turn the light source on
in synchronism with the synchronization signal and to
turn the light source off so that a lighting period is
equalized for each line irrespective of a variation of a
cycle of the synchronization signal,

wherein the lighting controller is further configured to
monitor the cycle of the synchronization signal, to sub-
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ject the lighting period of the light source to a feedback
control, and to maintain the lighting period to be shorter
than the cycle of the synchronization signal even if the
maximum variation is caused to a feed speed; and

wherein the lighting controller comprises a measurement
part configured to take in the synchronization signal
from the synchronization signal generator and a clock
signal having a predetermined cycle and to count a num-
ber of clocks of the clock signal over one cycle of the
synchronization signal.

13. The printer as recited in claim 12, wherein the lighting
controller is further configured to control the lighting period
of'the light source in response to a feedback signal by adjust-
ing the lighting period in relation to the monitored cycle of the
synchronization signal.

14. A facsimile machine comprising a feeder device con-
figured to feed a document and an image reader apparatus
configure to read an image on the document being fed and
outputting an image signal, wherein the image reader appa-
ratus comprises:

asynchronization signal generator configured to generate a

synchronization signal based upon a feed cycle signal
output from a feeder device, the feed cycle signal repre-
senting a feed timing and a feed cycle of the document;
an image sensor configured to read the image on the docu-
ment in synchronism with the synchronization signal;
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a light source configured to emit light; and

a lighting controller configured to turn the light source on
in synchronism with the synchronization signal and to
turn the light source off so that a lighting period is
equalized for each line irrespective of a variation of a
cycle of the synchronization signal,
wherein the lighting controller is further configured to
monitor the cycle of the synchronization signal, to sub-
ject the lighting period of the light source to a feedback
control, and to maintain the lighting period to be shorter
than the cycle of the synchronization signal even if the
maximum variation is caused to a feed speed; and

wherein the lighting controller comprises a measurement
part configured to take in the synchronization signal
from the synchronization signal generator and a clock
signal having a predetermined cycle and to count a num-
ber of clocks of the clock signal over one cycle of the
synchronization signal.

15. The facsimile machine as recited in claim 14, wherein
the lighting controller is further configured to control the
lighting period of the light source in response to a feedback
signal by adjusting the lighting period in relation to the moni-
tored cycle of the synchronization signal.
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